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Introduction
In RAN2 #103bis [1], the following agreement is reached:
	Agreements:

Power ramping is not applied when preamble is not transmitted due to LBT failure.
Discuss at next meeting to decide on whether PREAMBLE_TRANSMISSION_COUNTER should always be increased independently on the outcome of LBT


In this contribution, we will mainly discuss the necessity of indicating LBT outcome, and provide our views.
Discussion 
For NR-U, transmission may be blocked due to LBT failure, such that some specifications in upper layer may need to be modified. However, the LBT is performed in the physical layer, the MAC layer is not aware of the LBT outcome. Therefore, the LBT outcome may need to be indicated to the MAC layer. In the following, we analyze the necessity of indicating LBT outcome based on preamble transmission, SR transmission and configured grant transmission.

Preamble transmission

According to the RAN1 and RAN2 agreement, when preamble is not transmitted due to LBT failure, power ramping is not applied. In other words,  PREAMBLE_POWER_RAMPING_COUNTER will not be incremented in this case. However, the MAC layer is not aware of LBT outcome. Then in order to suspend the power ramping, the physical layer should indicate the LBT outcome to the MAC layer . When the LBT outcome is NACK, the MAC layer may reattempt to transmit preamble in the next RACH occasion. And at this moment, the PREAMBLE_POWER_RAMPING_COUNTER will not be incremented .

In addition, in NR, when the MAC layer indicates preamble to the physical layer, UE will start RAR window at the first PDCCH occasion from the end of Random Access Preamble transmission. For NR-U, if RAR window is also started when LBT fails, UE will have to wait for RAR window expiration to perform the next preamble transmission. It increases the random access delay. For this case, there is no need to wait for RAR window expiration for UE, and it may simply retransmit preamble as soon as possible in the next RACH occasion. Therefore, the LBT outcome needs also to be indicated to the MAC layer in this case. 

Based on the analysis above, when preamble transmission is blocked due to LBT failure, LBT outcome should be indicated to the MAC layer. Such that it does not increment preamble power and start RAR window, may perform the next preamble transmission as soon as possible. 

Observation 1: When preamble is not transmitted due to LBT failure, the LBT outcome should be indicated to the MAC layer.

SR transmission

Besides, LBT may also impact SR transmission. When the MAC layer has valid PUCCH resource for the pending SR, it will instruct the physical layer to signal the SR on one valid PUCCH resource, and start the sr-ProhibitTimer. When LBT fails, the MAC layer will have to wait for the sr-ProhibitTimer expiration to perform the next SR transmission. It increases achieving grant delay. In this case there is no need to wait the sr-ProhibitTimer expiration, and it should perform the next SR transmission as soon as possible. However, the MAC layer is also agnostic on LBT outcome similar to preamble transmission failure due to LBT. Therefore, LBT outcome needs also be indicated to the MAC layer for SR transmission failure due to LBT.
Observation 2: When SR transmission is blocked due to LBT failure, LBT outcome should be indicated to the MAC layer.

Configured grant transmission

According to the RAN1 agreement, a timer will be introduced for configured grant transmission/retransmission. When the timer is running, UE will wait for HARQ feedback or dynamic grant, and not perform transmission/retransmission via configured grant resource.

Similar to preamble and SR transmission, configured grant transmission may also subject to LBT failure. When LBT fails, UE will have to wait for HARQ feedback or dynamic grant within the timer. In fact, UE can retransmit as soon as possible in the next configured grant resource without waiting for dynamic grant or HARQ feedback from the perspective of system performance. 

Therefore, in order to transmit as soon as possible via configured grant resource when LBT fails, LBT outcome should also be indicated to the MAC layer. When the MAC layer receives the NACK indication, it will not start the timer.

Observation 3: When configured grant transmission/retransmission is blocked due to LBT failure, LBT outcome should be indicated to the MAC layer. 

Based on the analysis above, from the respective of system performance, LBT outcome should be informed to the MAC layer, at least for preamble transmission failure, SR transmission failure, and configured grant transmission failure due to LBT.

Proposal 1: LBT outcome should be indicated to the MAC layer, at least for preamble transmission failure, SR transmission failure, and configured grant transmission failure due to LBT.

Conclusion

In this contribution, we discussed the impacts of extending RAR window size in NR-U, and have made the following observations and proposal.

Observation 1: When preamble is not transmitted due to LBT failure, the LBT outcome should be indicated to the MAC layer.

Observation 2: When SR transmission is blocked due to LBT failure, LBT outcome should be indicated to the MAC layer.

Observation 3: When configured grant transmission/retransmission is blocked due to LBT failure, LBT outcome should be indicated to the MAC layer. 

 Proposal 1: LBT outcome should be indicated to the MAC layer, at least for preamble transmission failure, SR transmission failure, and configured grant transmission failure due to LBT.
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